We report the detection with ROSAT of a transient X-ray source at R.A. and decl. 17h44m33s
INTRODUCTION
Early in 1995 December a source of hard X-ray bursts near the Galactic center was discovered with BATSE et al. et al. Initially, the (Fishman 1995 ; Kouveliotou 1996a) . burst intervals were as short as 3 minutes, but after a day the observed burst rate settled at D20 per day, at which rate the source kept emitting bursts until April 26 ; then the burst rate rapidly decreased. Bursts were no longer detected with BATSE after 1996 May 2. On 1995 December 12, a transient source of persistent hard X-ray emission, GRO J1744[28, was discovered near the burst source (Paciesas et al. This source is a 467 ms X-ray pulsar et 1996).
(Finger al.
in an 11.8 day binary orbit and has a remarkably 1996a) small mass function [ f (M) \ 1.3 ] 10~4 M _ ; Finger, Wilson, & van Paradijs et al. The 1996b ; Finger 1996c] . burst source and the pulsar are one and the same source et al. Subsequent Rossi X-Ray T iming (Kouveliotou 1996b). Explorer (RXT E) observations et al. showed (Swank 1996 ) that the 2È100 keV spectrum (both in the bursts and in persistent emission) of GRO J1744[28 is typical for X-ray pulsars. The average persistent BATSE (20È60 keV) Ñux of the source increased from ergs cm~2 s~1 early in [10~9 1995 December to D4 ] 10~8 ergs cm~2 s~1 early in 1996 February ; after that, the source intensity decayed monotonically to less than 10~9 ergs cm~2 s~1 by early 1996 May. GRO J1744[28 is very likely a low-mass X-ray binary (LMXB) ; several studies have been made of its evolutionary history on the basis of the assumption that this is the case et al. (Frail et al. Optical and near1996a, 1996b During the ROSAT observation, a total of 273 X-ray photons were detected. The BATSE records show that no bursts occurred during this period, which is consistent with the nonvariable light curve of the X-ray source. The average count rate of 0.33 counts s~1 corresponds to about 1 mcrab in the 0.1È2.4 keV photon energy range. For a power-law spectral model with a photon index given by a \ [1.22 and an absorbing column of cm~2
the unabsorbed X-ray luminosity is 1996a), 3 ] 1037d 10 2 ergs s~1 in the 0.1È2.4 keV range is the distance in units (d 10 of 10 kpc).
We have searched for X-ray pulsations (period range \ 450È500 ms) using the phase dispersion method None were detected, with an upper limit (Stellingwerf 1978) . to the pulsation amplitude (half peak-to-peak for a sinusoidal pulse) of 50%. This result is consistent with the pulsation amplitudes measured with BATSE and RXT E, which decrease substantially toward lower photon energies et al. (Kommers 1996) . The ROSAT source is a transient. The source position was covered by several earlier ROSAT pointed observations of the Galactic center region with both the PSPC and HRI and during the All-Sky Survey. The deepest available ROSAT pointing is a PSPC observation performed 1992 March 2È9, with an e †ective exposure time (including correction for o †-axis e †ective area) of 34 ks. The (3 p) upper limits to the count rate and X-ray Ñux (with the above-mentioned spectral model) are 2 ] 10~4 counts s~1 and ergs s~1, respectively, i.e., a factor of 1650 4 ] 1033d 10 2 below the intensity observed in 1996 March.
In ROSAT observations of the galactic plane with exposure times of D800 s, one typically Ðnds 1.5 X-ray sources deg~2. Most of these (80%) are foreground (relatively unreddened) stars. We will make the conservative estimate that less than 50% of such stars show transient outbursts with amplitudes of a factor of 103. We then Ðnd that the probability of Ðnding a transient source within of the 1@ .5 XTE position of GRO J1744[28 is less than 10~4. We conclude that it is highly unlikely that the ROSAT source is not GRO J1744[28.
SEARCH FOR A NEAR-INFRARED COUNTERPART
On 1996 March 28, between 09 : 31 and 09 : 46 UT, we obtained a deep K@-band image of a region containing the ROSAT error box, using the 2.2 m telescope at ESO. We used the IRAC-2B camera, with a 256 ] 256 pixel NICMOS-3 HgCdTe array using lens C, which provides a 129A ] 129A Ðeld, with a pixel size of To determine 0A .507. accurately the sky brightness across the Ðeld, the observation consisted of 12 mutually shifted individual images. The individual background-subtracted images were shifted onto a common coordinate frame and co-added.
The resulting image of the region near the ROSAT error box is shown in In we show the same Figure 1b . scale. Six nights of observations were obtained (see Table 1 ). The four observations in early March were centered on the VLA source, while the two in early April were centered between the VLA and ROSAT positions. Fortunately, most of the early March pointings and all of the later pointings covered the ROSAT source. On each night, numerous slightly dithered frames of 30 s exposure time were obtained over a range of transparency conditions and relatively poor and variable seeing due to the large zenith distance from Flagsta †. These frames were Ñat-Ðelded and sky subtracted, and the best of these were coregistered to form a master frame for each night, producing a total on-target integration time of 120È450 s. There were approximately 800 K-band sources detected in these frames for which DAOPHOT proÐle-Ðtting photometry was obtained. On the basis of their normalized instrumental magnitudes, none of these sources were found to be variable. The K-band object seen in the ESO image was not detected in any of the USNO images. Using the K magnitudes provided for three stars in the Ðeld by et al. we estimated the completeness Blanco (1996), limit to vary between 13.6 and 16.6, being highly dependent on the transparency and seeing conditions (the magnitude at which the photometric accuracy for a detected star of 0.3 mag is D1.2 mag deeper).
A detailed analysis of the 10 subimages of which the February 8 ESO image is composed shows that the object is outside the frame of the detector in three of these and is present in only two of the remaining seven images et al. see Fig. 5 in et al. We (Augusteijn 1996c ; Cole 1997) . estimate that the K magnitude of this object during the two detections is D14.5 ; the Ðve nondetections correspond to K [ 16.5.
At the time this frame was taken, no bursts were detected with the gamma-ray burst detector aboard the Ulysses spacecraft. Since the data during this time were clean and complete, and since the Ulysses spacecraft is not subject to Earth occultation, we conclude that no intense burst was emitted at this time. Unfortunately, GRO J1744[28, as seen from BATSE, was occulted by the Earth throughout the exposure.
The greater than 2 mag infrared brightness variations on a timescale of minutes without correlated X-ray variability raise the possibility that the images are an instrumental e †ect. The variable object produces signals in several pixels and has a point-spread function that is consistent with that of constant stars in the frame. However, because of the relatively large pixel size, the stellar images are undersampled and the proÐle for individual objects is poorly deÐned. The di †erence between the proÐle of a true star and, e.g., a cosmic event (which can a †ect more than one pixel) is, therefore, not very distinct. Furthermore, in both cases in which the object was detected, the center of the source as deÐned from point-spread function Ðtting was within 1 pixel of the upper edge of the array, and in neither case can the proÐle for the source be fully deÐned. We have carefully checked for any other starlike objects that do not appear in all images by blinking the individual images. Apart from obvious variations due to bad pixels, we found two cases in which an object appeared in only one image while the position was in the Ðeld of view of, in one case, seven and, in the other case, 10 images (see Figs. and In 2 3). both cases the objects appeared at the edge of the image, covered several pixels, and had proÐles indistinguishable from that of a star. In one case we also found an ellipseshaped object covering several pixels that was seen in three consecutive images while it was in the Ðeld of view of all images (see In one of these three images, the center Fig. 4 ). of the object had moved by D1È2 pixels, though still overlapping the area that was covered by the object in the other two images. The integrated brightness of this object is similar to that of the proposed counterpart.
The fact that the source is consistent with being a stellar point-spread function and was detected at di †erent positions on the array but at the same position on the sky makes it hard to reject the reality of the variable object out of hand. However, given the reasons outlined above, we feel it is impossible to rule out the possibility that the two detections are caused by some instrumental e †ect. Note that on the basis of an analysis of the same 1996 February 8 frame, et al. arrive at a di †erent conclusion. Cole (1997) 4. DISCUSSION Our ROSAT observation has led to the detection of a transient X-ray source in the ASCA error box of GRO J1744[28, with a 10A positional accuracy ; the probability that it is not GRO J1744[28 is very small.
We have obtained K-band images during eight nights over the period 1996 February 8ÈApril 2. Our February 8 image reveals a possible infrared counterpart near the edge of the ROSAT error box. However, the results presented in show that if this object is not an instrumental artifact, its°3 properties are very unusual. Its K-band Ñux then changed by a factor of D10 on a timescale of minutes, while no sudden X-ray enhancement was detected. This is hard to understand since reprocessing of X-rays in an accretion disk dominates the low-energy emission of LMXBs. ment with the Ulysses data. One would require a nonthermal mechanism to produce the brief K-band Ñares. Nonthermal processes have also been invoked to explain radio bursts et al. 
